Taking the interactive open access journal Atmospheric Chemistry and Physics as an example, this study examines whether Thomson Reuters, for the Journal Citation Reports, correctly calculates the Journal Impact Factor (JIF) of a journal that publishes several versions of a manuscript within a two-stage publication process. The results of this study show that the JIF of the journal is not overestimated through the two-stage publication process.
In recent years a number of problems have been pointed out that limit the validity of the JIF and the comparability of the values of different journals (see an overview in Glänzel and Moed 2002) . Thus, according to Pendlebury (2009) , the JIF can be ''inflated in the numerator, in fact it is inflated, by 'free citations,' which are citations to article types, such as editorials or letters, not accounted for in the denominator'' (p. 3, see here also Todd 2009 ). Further, the consideration given to journal self-citations in determining the JIF came to be a problem when ''journal editors started to encourage authors to consider citing papers published in the journal where they had submitted their article for publication'' (Archambault and Larivière 2009, p. 636) . As an example of a journal for which the calculation of the JIF by Thomson Reuters can lead to problems, some publications looked at Angewandte Chemie International Edition (AC-IE). This journal is published in both an international edition (in English) and a German edition (Angewandte Chemie). The publications (see here Braun and Glänzel 1995; Moed et al. 1996) examined the question as to ''whether the high JIF of Angewandte Chemie truly reflects the real impact of the journal, or as a result of double citations of both editions contains an overestimation'' (Marx 2001, p. 140) . Marx (2001) found that the JIF for AC-IE published in the JCR for the year 1998 is too high by about 15%.
In this study we take the case of the interactive open access journal Atmospheric Chemistry and Physics (ACP) to examine a new problem that can limit the validity of the JIF for a journal: the publication of several versions of one and the same manuscript when a journal uses a two-stage publication process. The process of peer review and publication in the interactive scientific journal ACP differs from traditional scientific journals (Koop and Pöschl 2006; Pöschl 2004) . ACP was launched in September 2001. It is published by the European Geosciences Union (EGU; http://www.egu.eu) and Copernicus Publications (http://publications.copernicus.org/) and is freely accessible via the Internet (www. atmos-chem-phys.org). ACP has the second highest annual JIF in the subject category 'Meteorology & Atmospheric Sciences' (at 4.927 in the 2008 JCR, Science Edition).
In the first review stage at ACP, manuscripts that pass a rapid pre-screening process (access review) are immediately published as 'discussion papers' on the ACP Web site in Atmospheric Chemistry and Physics Discussions (ACPD). These discussion papers are then made available for interactive public discussion, the second review stage of ACP, during which the comments of designated reviewers (usually, the reviewers that already conducted the access review), additional comments by other interested members of the scientific community, and the authors' replies are published alongside the discussion paper. During the discussion phase, the designated reviewers are asked to review the discussion paper in detail. After the end of the discussion phase, every author has the opportunity to submit a revised manuscript taking into account the reviewers' comments and the comments of interested members of the scientific community. Based on the revised manuscript and in view of the access peer review and interactive public discussion, the editor accepts or rejects the revised manuscript for publication in ACP.
This means that papers that are published in ACP were previously published in ACPD in a more or less different version, and manuscripts that after the discussion phase are not published in ACP appeared beforehand in ACPD. Similar to double counting of citations to AC-IE due to its international and German editions, the publication of several versions of a manuscript during and after the ACP peer review process could lead to a higher JIF, in that only the ACP papers enter into the denominator, whereas citations to both, the papers in ACP and the papers in ACPD, enter into the numerator. In this study, we examine whether the JIF is inflated in the case of journals that provide open access to submissions to peer review. ACP is particularly interesting here, because it has one of the highest JIFs in its subject category: The high JIF could be not only the result of the high quality of manuscripts and interactive open access (see here Kurtz and Brody 2006) but also an effect of the double counting of citations to discussion papers in ACPD and papers in ACP. Table 2 shows the results of citation searching. The searching was performed for three variants of the journal title: The variant ATMOS CHEM PHYS is ACP, ATMOS CHEM PHYS DISC is ACPD, and ATMOSPHERIC CHEM PHYS refers mainly to papers in ACPD but also to papers in ACP. (In addition to these three, we found in SCISEARCH other variants of the journal title, but they received hardly any citations.) The column labeled 'JIF' in Table 2 shows the values that result from calculation using the citations for the different variants of the journal title. For instance, if the JIF for 2008 is calculated based only on citations for the journal title variant ATMOS CHEM PHYS (total = 3,298), the journal has a JIF of 4.705. If the JIF is calculated using citations for ATMOS CHEM PHYS and citations for ATMOSPHERIC CHEM PHYS, the JIF for 2008 is 4.863. This JIF differs only marginally from the JIF reported in the JCR for 2008 (4.927). The JIF calculated using the citations for all three journal title variants (5.508) differs clearly from the JIF published in the JCR. As Table 2 shows, these results are found not only for the JIF for 2008 but also for the JIFs for the two preceding years.
All in all, the results indicate that Thomson Reuters takes into account only those journal title variants into the calculation of the JIF that clearly do not include discussion papers. Only the variant ATMOSPHERIC CHEM PHYS (and not ATMOS CHEM PHYS The JIF published by Thomson Reuters in the JCR is a quotient of the number of citable items published in a journal in a two-year period and their citations in the year thereafter DISC) evidently goes into the calculation, which refers mainly to papers in ACPD but also to papers in ACP. Thomson Reuters confirms (McVeigh 2010 ) that citations to any recognizable form of discussions are excluded from the calculation of the JIF. In contrast to the case with AC-IE, our results indicate that when calculating the JIF of ACP, Thomson Reuters distinguishes relatively well between two different editions of this journal. The comparatively high JIF of ACP in the JCR subject category 'Meteorology & Atmospheric Sciences' is thus calculated correctly and is not an effect of the two-stage publication process. Further studies should clarify whether the results of this study also hold for other interactive open access journals (of the Copernicus Society), such as Biogeosciences or Climate of the Past. Unlike ACP, these journals are predominantly launched only a few years ago. 
